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THE  PROBLEM  .AND  DEFINITIONS  OF  TERMS 
There  has  always  been  a  difference  of  opinion regard-
ing the reliability and  relationship of  entrance test scores 
with the  achievement  of  students  in,  specialized fields  of 
study in college.  The  people  in the  testing departments 
believe  that  the  scores are of  a  definite value;  on  the 
other hand  many  of  the  subject matter department  heads  a~d 
teaching faculty believe  that  the  entrance  scores are worth-
less. 
I.  THE  PROBLEM 
Statement  of  the  E£Oblem.  It was  the  purpose  of  this 
study to  compare  the mathematics  achievement  of  a  group  of 
mathematics majors with  some  of  the  known  factors  of  these 
students  upon  entering college.  These  factors were  mathema-
tics scores  on  the  Iowa  High  School  Content  test administered 
to all freshmen,  psychological  scores,  high school  mathema~ 
tics achievement,  and  combinations  of  these factors.  The 
procedure  was  to  show  the  correlations  between  these factors. 
and  college mathematics  achievement;,.and  to  base  conclusions 
on. the.  rela  ti~:mships discovered. 
· Import'ance of  the  stud;f.  Entrance  test.s  have  frequent  ... 
::>,~  ) C>  '  ~  )  J' I  ~  ~  'J  ·~  > 
'J  ..,  J  J  "  )  ) 
)  '  "  .J  ~  )  )  , 
J)  J"  )  )  )_) 2 
ly been  thought  to  be  a  waste  of  time  and  money  for  both  the 
school  and  the  student.  There  has  always  been  the  problem 
of  student classification for  students who  enter college with 
inadequate  records and.transcripts;  therefore  one  method  the 
· college has  used for  classification and  counseling  of  stu-
dents  is the  entrance test scores.  Even  though  these  test 
scores  are  generally used  and  recognized,  very few  indivi-
duals  have  given  time  to  a  follow-up  study and  analysis  of 
the relationship of  these  scores with  the  achievement  of _ 
students  in a  specialized field of  studyo 
II.  DEFINITIONS  OF  TERMS 
Correlation.  Correlation is  the  tendency for  two  ob-
served  variables  to  be  related in the  form  of  a  single-valued 
mathematical  function.1 
Mean  scores.  The  mean  score  is the most  important 
and  generally the  most  reliable measure  of  central  tendency.2 
It is  simply the  values  of  the  observations  divided  by their 
number  a 
Standard deviation.  Standard deviation is  a  measure  · 
of dispersion or  the  extent  to which  the  items  are  spread out 
1 
Karl J.  Holzinger,  Statistical Methods  for Students 
iriEducation  (Boston:- Ginn  and  Company,  1928),  p:-143. 
2  Ibid.,  p.  79., 3 
along  the  scale  from  some  average  value.3 
Pearson  product-moment  correlation.  The  Pearson  pro-
duct-moment  of  correlation is  considered  a  valid method  of 
correlation for  the  handling of  a  large  group  of  figureso4 'i 
'' 
CHAPTER  II 
REVIEW  OF  l,ITERATURE 
Little has  been .written in regard  to  the  correlation 
of  entrance  tests with achievement  in specific fields  of 
study.  Only  a  brief  summary  of  the. work  of  experimenters 
on  problems  very  closely related· to  the  one  at hand  is in-
cluded here. 
Literature  on  factors  aff·ecting scholastic  achiev~­
ment.  An  important part  of  scholastic  performance  can  be 
accounted for  by  certain aspects  of  students'  behavior which 
are not  associated with intellectual aptitude for  college 
work.1  The  fact  that  some  students  tend  to  exceed  academic 
expectation,  as  based  on  educational  aptitude test scores, 
whereas  others fail  to live  up  to  scholastic promise,  is 
shown  to  be  associated in part with certain fairly character-
istic differences in scholastic attitude and  practices  of 
these  two  groups. 2 
Many  students enter college  through family pressure 
or  because  they feel  they must  be  a  member  of  the  college 
social  circle.  These  aspects  of  the  students are very sub-
1  Henry Borow,  "The  Measure  of  .Academic  Adjustment," 
Journal  of.American .Association .of  Registrars,  22:274-86, 
April, ·.1947~~ 
2  .. ,  ','  ·,  ''  ..  ~  ..  ' 
Ibid.,  p.  27. 5 
jective and  cannot  be  determined  through tests.  It is,  ;• 
therefore,  impossible  to  determine  the  effect  of  such 
factors  on  achievement. 
Traditionally,  the·high school  record,  in one  form  or 
another,  has  provided  the  chief line  of  evidence  bearing  up-
on  an applicant's qualifications  fo~ collegiate training. 
That  this  should  be  seems  reasonable.  Psychologists have 
long recognized  that  t?-e  most  dependable  fore  casus  of  one's 
•;  performance  in some  pending situation are  generally those, 
which  stem from  knowledge  of  that individual's past  perform-
ance  in similar situations.J  Yet  the  high school  record 
possesses many  defects as  a  device for  determining  college 
achievement.  The  course grades which it comprises  are fre-
quently determined  by non-objective  standards.  Grading 
systems differ widely from  one  secondary school  to  another 
so  that it becomes  difficult  to  make  comparative  evaluations 
of  college applicants  from  different  localities. 
In a  study made  by E.  c.  Seyler,4  certain relation-
ships  between rank  in high school  graduating class  and  fresp-
man  achievement  were  shown.  In this  study it was  pointed 
·.  3. Henry• Borow,  "Curren.t Problems  in the Prediction of 
College Performance," Journal  of  the  American Association of 
Col.legiate Registrars,  22:14-2b, October,  1946. 
4 E.· c.  Seyler,  "The  Value  of. Rank  in High School 
Graduating Class  for. Predicting  F:r~shinan Scholarship,  u  ·. 
Journal  of  the  .American Association ·of  Collegiate Registrars; 
15:5-22,-0ctober,  1939.  ·  ··  · 6 
out  that it is possible  to  predict with considerable  accur~;tcy 
the  scholastic success in the  freshman  year  of  any  group  of 
students whose  percentile  rank  in a  class falls within cer-
tain limits.  For  exam~le, it is possible  to  predict that 
most  of  the  lowest  quarter of  a  high school  group will fail 
scholastically in  the first year at  college.  There will  be 
those  few  members  who  will have  college success. 
In a  study made  at Christian  College5  some  interest-
ing findings were  obtained.  This  study was  an  attempt  t~ 
identify those  students whose  lack of  academic  proficiency 
pointed  to  unprofitable  experience  in a  specific  college or 
university.  During a  four  year period,  the  Otis Self-Admin-
istering Tests of Mental .Ability and  the  Iowa  Placement Test 
in English Training were  taken  by approximately one  thousand 
first year students at Christian College.  The  results  of 
these  tests and the  subsequent  grade-point  averages  of the 
students provided  the  basic  data for  an  interesting statis-
tical treatment  by Julia Spalding,  mathematics  instructor. 
Spalding found  a  correlation of  .5585  between  the  grade-
point average  and  the  Otis test.  A  closer relationship was 
shown·between the  Iowa  Placement  Test  in English Training 
and  the  grade-point  average  by a  correlation of  .6590.  The 
.5 K.  H.  Freeman,  ''Predicting .Academic  Success  in .Ad-
missions Work,"  Junior, .College Journal,  19.::33-5,, September,  1948. '  ·,·.  .  .  .  .  . . 7 
coefficient  of multiple  correlation between  the  grade-point· 
average  and  the  raw scores  of  the  two  tests was  .6783o  From 
these data  a  regression equation was  developed  to  he  used  in 
prediction of  college success.  In order  to  check the  pre-
dictive  index,  the marks made  by  the  students  who  took  the 
tests were  compared  with  the  predictions made  at  the  time 
they were  tested.  This  comparison revealed that  75.8  per 
cent  of  the  students made  marks which varied less than 50.5 
grade-points  from  the predicted ~ark,  and  47.8  per  cent  o~ 
this  group  varied less than  25.4 grade-points  from  their pre-
dieted marks. 
In a  recent  study conducted  by I.  L.  Stright on the 
campus  of  Baldwin Wallace College,6  an attempt  was  made  to 
relate  some  of  the  environmental factors  to  established 
criteria of  college  success.  Three  criteria of  success were 
used:·  first,  scholarship or· grade  index;  second,  the  scores 
ort  the  Cooperative  General  Culture test;  third,  the  scores 
on  a  comprehensive English test.  In all cases  for  both men 
and  women  there was  a  negative·· relationship  between  time 
spent  in class preparation and  the  criteria.  The  coefficient 
of  correlation was  -.  3278  between women  and  general  culture.· 
,The  ~oefficient with grade  index was  -.1850  and  -.  2820  for 
-·---:---,----- 6  ·.  ·'  ··.;  .  .· 
...  I.· L  •.  StrJ.ght,  nso.me  Factors Affecting College 
Suc·cess ,.n  Journal  of Educational _Psychologz,  38:.232-40, 
April,  194?.  · ·  .. ·· 8 
men  and  women  respectively  •.  This  indicates that  the  better 
students  spend less  time  preparing for  classes  than  do  the 
poorer students. 
D.  F.  Thomam7  m~de a  study in which he  attempted  to 
discover the  relationship which existed  between the  high 
school  editions of  the  .American  Council  on  Education Psycho-
logical Examination and  the relative value  of  these  tests 
in predicting general  scholastic achievement  in college. 
The  findings  from his  study were  as  follows:  first,  the~e 
is a  relatively high correlation between  the  scores  which 
an  individual makes  on  the  high school  edition and  the  college 
edition of  the  .A.C.E.  Psychological Examination;  second,  the 
relationship is higher with the  high school  seniors  than 
with  the  juniors,  and  is also  higher with the  girls than 
with  the  boys;  third,  the  rank  in high school  graduating 
class.  shows  approximately  the  same  relationship with college 
freshman  grades  as  does  the .A.C.E.  total test  scores.  The 
prediction of  scholastic achievement  in college  can  be 
accomplished almost  as  effectively on  the  basis of  the .A.C.E. 
test scores as  on  the  basis  of  rank  in the  high school 
graduating class. 
7  D  •.  F.  Thomam,  11Relationship  between  the  High School 
and  College Editions  bf  .. the  .American  Council  on Education 
Psy¢hologioal Examination and  Their  R~lative Value  in Pre-· 
dieting Qollege .Achievement,"  Colleges  and  Universities, 
22:217-33,  January,  1948. 9 
A  related study to  the  problem of  this  thesis was 
made  by  Robert  W.  Aherns.8  He  showed  the  relationship of 
the  entering freshman's  selected measures with his first 
year success.  He  used  the  following factors  in his  study: 
·first, general  knowledge;  second,  native intelligence and 
psychological adjustment;  third,  achievement  at Indiana 
State following  the first quarte.r;  fourth,  pasB:  record of 
achievement;  fifth,  cumulative  achievement  at Indiana State 
at  the  end  of  the  third quarter.  The  highest  correlation 
was  shown  between  a  combination  of all the factors  and  sue-
cess  during freshman  year.  This  correlation was  .598. 
Development  £t the  group  testing procedures.  It was 
in the last decade  of  the  ninteenth  century that people  in 
the  field of  psychological  testing  began  to  manifest  interest 
in the  problem of  academic  aptitude.  The  topic  of  individual 
differences was  then attracting  the  attention of many  young 
research workers  who  sought measures which would  assist them 
in discovering how  men  differed in speed  of reaction,  sen-
sory discrimination,  and  other simple activities.  The  first 
objective tests of ability were  an  outgrowth of  this movement. 
James McKean  Cattell,  who  is believed to  be  the first person 
8  Robert w  • .Aherns,  tt.A  Study of  First Year .Achievement 
at Indiana Stater Teachers  College",.  (unpublished Master's 
thesis,  Indiana State Teachers  College,  Terre Haute,  Indiana, 
1947). ,, 
I, 
10 
to  use  the  term "mental  tests",  carried out  experimental 
freshman  testing programs at the University of Pennsylvania 
about  1890  and  at  Columbia  University a  few years later.9 
.Although  these  early tests successfully demonstrated  the 
, existence  of wide  individual differences in ability they 
were  disappointing as predictors of  academic  progress. 
9  Henry  Borow,  Q£.  Cit.,  p.  15. CR..4PTER  III 
PRESENTATION  AND  INTERPRETATION  OF  DATA 
I.  INFOR~ATION NEEDED 
In order  to  make  this analysis,  it was  necessary to 
take  into  consideration several aspects  of  the  students' 
qualifications in the  field  of  mathematics:  first,  it was 
necessary to  know  what·· previous  knowledge  the  student  had 
in the  subject field:  the  results  of  the  mathematics divi-
sion of  the  Iowa  High School  Content  test gave  these qualifi-
cations  of  the  student.  Second,  it was  necessary to  have 
the  persons'  psychological rating.  This  was  a  total psycho-
logical rating which was  obtained from the  students'  A.C.E. 
Psychological  tests,  taken  upon  college entrance.  Third, 
the  basis for  the  correlations was  the  college mathematics 
index'of  the  students  studied.  This  index was  derived from 
the marks  received  on  their college mathematics  courses. 
Fourth,  the mathematics  index of  the  students while  in high 
school  had  to  be  considered.  This  index was  derived  in the-
same  manner  as  the  college  index,  as  follows:  A  system of 
scholarship points was  established  on  the  basis  of  four 
quarter hours  using four  points for  each  ttA''  grade,  three 
points for  each "B"  grade,·• two  points for  each  "C"  grade, 
one  point for  each  "D"  grade,  and  no  points for  each  "F" 12 
grade.  The  ratio  of  the  student's scholarship points  to  his 
prepared  credit hours  attempted will  be  his scholarship in-
dex.  Thus,  a  scholarship  index of  100  (16  points/16  hours 
earned)  would  be  a  recqrd- of  four  ".A's,"  while  a  scholarship 
index of  25  (4 points/16  hours  earned)  would  represent  the 
lowest  passing grade  of  4  "D's."  This  could  be  broken  down 
to  let 100  per cent  represent  each "A,"  75  per  cent  each  "B,~ 
50  per  cent  each  "C,"  25  per  cent  each  "D,"  and  0  per  cent 
could  represent  each "F." 
There  were  ninety students  used  in this  study.  These 
students all entered Indiana State in 1946  and were all 
mathematics majors.  The  following known  factors  of  the  stu-
dents  were  correlated with their success  in the  field  of 
mathematics. 
a.  Iowa  High School  Content  standard scores. 
b.  The  A.C.E.  Psychological  total scores. 
c.  The  High  School Mathematics  index. 
d.  The  average  of  the  Iowa  High  School  Content  scores 
plus  the .A.C.E.  Psychological  scores. 
e.  The  average  of  the  Iowa  High  School  Content  scores, 
A.C.E.  Psychological  scores,  and  the  High  School Mathematics. 
index. 
II.  SOURCE  OF  D.AT.A 
It was  possible ·.to. obtain the  High  School  Content I 
.  i 
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scores  and  the psychological ratings  from  the  testing depart-
ment.  The  next  step was  to  determine  what  students majored 
in mathematics.  This  information was  obtained from  the  files 
in the Registrar's  Office~  Ninety  cases were  used  in this 
study. 
After finding  the  students wno  majored  in mathematics, 
the  next  step was  to  examine  each student's personal record 
and  obtain his index  :Lp  his  high school mathematics  classes. 
The  grades  received while  in  co~lege were  collected from_the 
permanent  records. 
III.  METHOD  OF  PROCEDURE 
Statistical procedure was  followed  in this  paper and 
was  utilized to  show  the  degree  of  correlation between  the 
known  factors  of  the  entering students and  their achievement 
in college mathematics.  In  the  development  of  this  thesis, 
correlations were  found  between  individual factors  and  com-
binations  of  the  factors.  The  following  correlations were 
made: 
a.  The  standard  scores  of  the  mathematics  division 
of•the  Iowa  High  School  Content  tests correlated with the 
college mathematics  index. 
b •. The  A.C.E.  Psychological  total scores  correlated 
with-the  College mathematics  index. 
c.  The  high school mathematics  index correlated with 14 
the  college mathematics  index. 
d.  .A  combination of  the.  Iowa  High School  Content 
standard  scores plus  the  .A..C.E.  Psychological  total scores 
correlated with the  college mathematics  index. 
e.  .A  combination  of  the  Iowa  High  School  Content 
standard scores,  A .E .E.  Psychologic_al  total scores,  and  the 
high school nathematics  index  correlated with the  college 
mathematics  index. 
The  Pearson Product  formula  for working  the  coeff~­
cient  of  correlation was  used  in the  study.  The  formula  is: 
t: xy  - r  =  ~- cxcy 
ox  Uy 
The  basic  data  used  in the  statistical computations 
are found  in Table  I.  The  details of  the  development  of 
these. data  are  included in the  appendix. 
IV.  INTERPRETATION  OF  FINDINGS 
Table  II,  page  16,  presents  the  coeffieients of  cor-
relations for  the  factors  considered.  These  coefficients 
were all determined  by  the  Person Product-Moment method.  The 
details of  the  development  of  the  correlations are  included 
in the  appendix. 
The  highest  correlation obtained was  between the  aver-
age  of  the  Iowa  High  School  Content  scores, .A.C.E.  Psycholo-Factors 
H.s.c.* 
Psy. 
H. S.M. I. 
C.M. I. 
TABLE  I 
BASIC  DATA  USED  IN  THE  DE~~OPMENT OF 
THE-CORRELATIONS 
- Standarcr-
Mean  deviation 
58.11  8.560 
56.22  27.30 
65.91  18.225 
""'  50.06  20.735 
New  C.M.I.**  50.86  20.05 
H.S.C •. .-.  Psy.  57.6  17.135  2 
H.S.C  +  Ps~.  +  H.S.M.I.  60.595  14.555 
3 
* The  following  abbreviations were  used: 
H.s.c.  -- Iowa  High  school  Content  Test  scores. 
Psy.  A.C.E.  Psychological scores. 
H.S.M.I.- High School Mathematics  Index. 
C.M.I.  -- College Mathematics  Index. 
~~ It was  not  possible to  obtain the  high  school  records 
for all the  students  used  in this  study;  therefore it was 
necessary to  develop  a  new  mean  and  standard deviation for 
seventy-nine  cases available. '.' 
16 
TABLE  II 
. TffE  COEFJ!'ICIENTS  OF  CORRELATION  BETWEEN  THE  KNOWN  FACTORS 
OF  THE  MATHEMATICS  MAJORS  WHO  ENTERED  INDIANA  STATE  IN 
1946  .AND  THEIR.  SUCCESS  IN  COLLEGE  MATHEMATICS 
Coeff~c~ent of  correlatfon 
Factors  with  colle~math. index  -
H.s.c.*  .575  :!:  .0475 
Psy.  .507  ....  .0529  -
H. S.M. I.  .497  +  .0572 
H.s.c. 
H. S.C. 
-
+  Psy.  .58  +  .0472  -
.,.  Psz.  +  H.S.M.I. 
3 
.659  +  - .0429 
~ The  following  abbrev~atfons were  usea: 
H.s.c.  -- Iowa  High  School  Content  test scores. 
Psy.  A.C.E.  Psychological  scores. 
H.S.M.I.- High  School  Mathematic~ Index. 
C  .• M.I.  -- College Mathematics  Index. 17 
gical  total scores,  and  the ·high  school mathematics  indexes 
correlated with  college mathematics  indexes.  This  correla-
tion was  .659!.0429.  The  lowest  correlation was  between  the 
high  school  mathematic~ indexes  and  the  college mathematics 
·indexes.  This  correlation was  .497!.057.  This  could  be  the 
result  of  certain factors  contri  but_ing  to  the  high  school 
mathematics  indexes.  Some  possible  variances which might 
make  the  high  school  records less valid are: 
L.  The  different  localities from  which  students  cpme" 
A  student  in a  small  rural  school might  be  the  best  in his 
class,  hut  if  the  same  student  attended  a  large  city high 
school·he might  be  an average  student. 
2.  Different  methods  of  evaluation by  the  teachers. 
J.  The  students  own  interests and  ambitions  would  al-
so  be  a  factor  effecting this  corre~ation. 
The  combination  of  both the  Iowa  High  School  Content 
scores  and  the  A.C.E.  Psychological  scores  gave  a  correlation 
of  .• 58  with  the  college mathematics  index.  This  was  q_ui te 
interesting in view  of  the  fact  that  the  Iowa  High School 
Content  correlation was  .575  with  college mathematics  index. 
The  addition of Psychological  scores  did  not  affect  the·  cor- . 
relation significantly. 
Table  III represents  the  students'  average  of all the 
factors  and  their corresponding  college mathematics  indexes. 
The  table also  represents  the  number  of  people who  averaged TABLE  III 
THE  AVERAGE  OF  ALL  THREE  FACTORS  AND  THE  COP-RES-
PONDING  MATHEMATICS  INDEX  OF  EACH 
Average  C  .M. I.  Average  C.M.I.  Average  - -
95  100*  66  ·33  54 
91  88*  66  54*  53 
86  79*  66  50*  53 
85  75*  65  65*  53 
83  69*  65  25  52 
83  64*  65  56*  52 
83  54*  64  50*  52 
83  80*  63  40  52 
81  50*  62  50*  51 
79  67*  62  57*  51 
78  63*  61  58*  50 
75  61*  61  44  50 
75  89*  61  70*  49 
74  50*  47 
74  50*  Totals 40  35  46 
73  54*  45 
73  50*  60  59*  44 
72  92*  59  44  44 
71  58*  59  50*  44 
70  33  58  25  43 
70  91*  57  33  42 
70  70*  56  50*  41 
69  75*  56  42  38 
69  69*  56  50*  35 
68  25  56  25  35 
68  58*  55  56*  34 
68  53*  54  45  34 
30. 
Totals  39 
~Students making  a  C grade  or better. 
18 
C.M.I 
50* 
38 
53* 
50* 
67* 
50* 
46 
48 
25 
71* 
38 
58* 
50* 
38 
25 
50* 
17 
0 
-~ 
25 
25 
25 
50* 
50* 
0 
50* 
17 
25 
17 
Totals represent  the  number  above  and  below an 
average factor  of  61,  and  also  the  number  making  a  C 
grade  or better. 
-19 
a  C:  grade  or  better,  for  both  those whose  average  of  all the 
factors was  61  or better,  and  also  those  below  61. 
The  correlation obtained  between  the  average  of all 
the  factors  and  achievement  in college mathematics  is high 
enough  to  be  of  use  to  the  student's  counselor.  The  mean 
score  as  shown  in Table  I  of  the  average  of all the factors 
was  60.6.  There  were  40  students whose  average  of  the  fac-
tors was  61  or  better.  Of  these  40  students  35  had  an  aver-
age  achievement  in mathematics  of  50  or better.  That  is,_ 85 
per  cent  of  the  40  made  an  average  gr~de of  0  or  better in 
college mathematics.  There  were  39  students  who  had  an aver-
age  of·the  factors  below  61.  Of  the  39  students only 17  had 
an  achievement  in college mathematics  of  50  or better.  This 
meant  that  only 43  per cent  of  the  students whose  average  of 
the  three factors was  below  61  made  a  C grade  or better. 
The  counselor would  be  comparatively safe  in allowing 
students with an average  of  61  and  up  to  enter  the  field  of 
mathematics,  but  there would still be  the  possibility of  an 
unknown  element  or  of  subjective  elements affecting the  suc-
cess  of  the  student. CHAPTER  IV 
SUivlMARY,  CONCLUSIONS,  AND  RECOiv11VfENDATIONS 
It is desirable  to. know  what  factors  contribute  to 
· the  success  of  students in specific  college  courses. 
Summary.  This  study was  maae  to  determine  the rela-
tionship of  various factors with student  success  in college 
mathematics.  The  fact·ors  considered were  the  mathematics 
scores  on  the  Iowa  High School  Oontent  test which  are  given 
all freshman  on  college  entrance,  psychological  scores,  high 
school mathematics  index,  and  combinations  of  these factors. 
Ninety students who  entered Indiana State in  the  fall 
of  1946  were  used  in this  study.  In order  to  work  the  cor-
relations it was  first necessary to  find  the  mean  score  and 
the  standard deviations  for  each  group  of  factors  and  com-
binations  of  these factors. 
'Conclusions.  The  following  coefficients of  correla-
tion were  found  between  the  known  factors  of  the mathematics 
majors  who  entered Indiana State in the  fall  of  1946  and 
their success  in college mathematics: 
1.  High  school  content  gave  a .•  575~.0475 correlation. 
2.  Psychological  scores  gave  a  .507~.0529 correla-
tion. 
3.  High  school mathematics  index gave  a  .,497!.0572 21 
correlation" 
4a  Average  of  high school  content  plus  psychological 
gave  a  a58~.0472  correlation~ 
5.  Average  of all three factors  gave  a  .659:.0429 
correlation.  This was  by  far  the  highest  correlation. 
The  correlation obtained  between the  average  of all 
the  factors  and  achievement  in college mathematics  is high 
enough  to  be  of  use  to the  student's  counselor.  It was 
shown  in  the  study that· 85  per  cent  of  the  students with a 
mean  score  of  61  or  better for  the  average  of  all  the  fac-
tors made  a  C grade  or  better in college mathematics. 
· In conclusion  this  study has  shown  that  the  entrance 
tests scores and  high  school record  do  have  a  positive re-
lationship  (correlation)  with success  of  a  student  in college 
mathematics. 
Recommendations.  The  writer believes that it would 
be  q_uite  helpful  in  counseling the  entering freshman  if fur-
ther  study  could  be  made  in other areas. 
It might  also  be  helpful if the  findings  from  this 
study would  be  used  in advising those  students desiring  to 
major  in mathematics. BIBLIOGRAPHY 23 
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.APPENDIX ID'JGROUPED .  DATA  FROM  THE  FRESHMAN  CLASS  OF  19 46 
25 
Scale ,  Scale 
score  f>sy.  C.M.I •.  H. S.M. I  Pupil  score  Psy.  C  .M. I.  B. S.M. I.  H. S.C.  . 
· H.,s. c.  _......,..__ 
1  64  61  38  33  46  42  12  0  'jD 
2  61  16  50  100  47  50  58  25  67 
3  59  8  30  48  54  20  48  81 
4  59  70  25  75  49  67  40  46  50 
5  63  29  58  57  50  63  69  50  59  6  70  88  80  92  51  46  12  50  44 
7  60  49  58  75  52  67  66  72  8  53  6  25  32  53  55  40  38  56 
9  51  73  45  38  54  61  80  89  83  10  55  33  50  68  55  40  35  25  63  11  57  58  33  56  56.  ~0  84  44  50  12  65  86  54  57  44  32  0  56 
13  57  85  50  81  58  49  49  50  50 
14  69  69  50  31  59  56  96  50 
15  52  73  45  60  76  98  88  100 
16  61  63  33  75  61  51  46  70  88 
17  55  60  50  -o  62  48  17  0  92  18  56  19  0  56  '63  52  52  42  63 
19  71  69  61  84  (JJj.  57  58  53  88 
20  66  61  65  67  65  44  51  25  33  21  66  99  63  68  66  62  63  50  61 
22  70  90  75  96  67  59  33  53  67 
23  49  17  25  57  68  72  80  69  54  24  70  89  67  79  69  55  21  - 25  68  84  ' 91  58  70  60  75  54  63 
26  55  93  54  71  75  99  79  83 
27  59  77  57  50  72  56  47  50  54  28  64  60  54  96  73  55  83  58  75  29  58  60  25  50  74  65  79  75  63 
30  64  41  50  93  75  70  95  54  84  '31  59'  12  33  76  46  5  25  75  32  51  36  25  67  77  84  100  100  100 
33  46  16  50  42  78  61  31  67  63 
34  62  77  25  56  79  49  29  3$  63 
35  62  84  50  75  80  56  33  56  75  36  47  23  71  83  81  69  80  64  100 
37  46  40  50  82  60  98  50  c65 
38  }~  1~  50  83  61  87  69  100 
39  69  79  92  67  84  64  83  40  '44  .i  40  59  66  59  54  85  47  17  50  50 
41  55  52  56  88  86  49  61  44  69  42  44  8  17  50  87  63  98  50  81 
c 43  70  84  58  50  88  '  49  55  17  38  "44  64  44  70  100  89  64  73  33  60 
: 45  60  36  50  67  ~0  50  67  50  50 
(-)Score not  available 26 
COLLEGE  MATH~~ATICS INDEX 
The  development  of  the  mean  and  standard  deviation of  the 
studen'W  college mathematics  index 
C.  M.  I  'f  d  fd  fd2 
100-104  1  10  10  100 ·. 
95-99  0  9  0  0 
90-94  2  8  .16  128 
85-89  2  7  14  98 
80-84  1  6  6  36 
75-79  3  5  15  75 
70-74  4  4  16  64 
65-69  5  3  15  45 
60-64  3  2  6  12 
55-59  8  1'  8  8 
50-54  28 
49-45  4  -1  -4  4 
40-44  4  -2  -8  16 
35-39  3  -3  -9  27 
30-34  5  -4  -20  80 
25-29  11  -5  -55  275 
20-24  0  -6  0  0 
15-19  2  -7  -14  98 
10"-14  0  -8  0  0 
5-9  0  -9  e  0 
0-L~  4  -10  -40  400 
90  -44  1566 
Mean:  M  =  !l1  :!:  .Zfd  i  Standard  deviation:  ·--------- N 
52.2  - 2.44  u  =  ~zfd2  2  = 
l  -- c 
50.06  N  = 
= 
i v  1 ~~£ ~  .197 
= i v  17.400  -.197 
- 5  X  4.147  =  20.735  -27 
CORRELATION  BETWEEN 
B.S.C,  AND  COLLEGE  INDEX 
.  ., 
The  first step was  to  put  the  H~S.C.  scores  in a 
descending  order with  the  corresponding college mathematics 
index.  The  next  step was  the  correlation development. 
H. S.C.  C  .M.I  H.S.C.  C  .M. I.  HSC  C .M. I.  ---
84  100  62  25  54  48 
76  88  62  50  53  25 
75  79  61  89  52  43  72  69  61  67  52  45  71  61  61  69  52  25 
70  80  61  50  51  45  70  75  61  33  51  25 
70  67  60  50  51  70 
70  58  60  54  50  50 
70  54  59  53  50  44  69  64  59  30  50  25 
69  50  59  25  49  25 
69  92  59  57  49  50  68  91  59  33  49  38 
67  72  59  59  49  44  67  46  58  25  49  17  66  63  57  53  48  0 
66  65  57  33  47  11 
65  75  57  50  47  50 
65  54  56  0  46  25 
64  70  56  50  46  50 
64  50  56  50  46  50 
64  54  56  56  46  50 
64  38  55  50  44  25 
64  33  55  50  44  0 
64  40  55  54  44  17 
63  50  55  50  42  0 
63  50  55  56  40  2 5 
63  58  55  58 
62  50  55  38 HIGH  SCHOOL  CONTENT 
Development  of  the  mean  and  standard deviation. 
H.s.c.  f  d  fd  fd2 
81-85  1  5  5  25 
76-80  1  4  4  16 
71-75  3  3  9  27 
66-70  13  2  26  52 
61-65  19  1  19  19  ·5b-bo  18  0  0  0 
51-55  15  -1  -15  15 
46-50  15  -2  -30  60 
41-45  4  -3  -12  36 
36-40  1  -4  - 4  16 
90  --2  266 
Mean:  Standard  deviation: 
M:::  m +  -ftd  o- =  1( ztd2 _  02  -i 
N  i  r:r 
=  58  1'  2  X  5 
''90  =  5\(~ - ( .022)2 
=  58  +  .11 
5 y-2.9556  =  - .0005 
=  58 .. 11 
=  5 12.9551 
=  5  X  1.712 
=  8.560 :f'd2  :f'd  ' 
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.L SOLUTION  OF  THE  COEFFICIENT  OF  CORRELATION 
C.M.I.  AND  H.S.C. 
r 
~- CxCy 
r  =  N 
axoy 
384  - (.0005  X  -.197)  =  90 
1.712  X  4.147 
=  4.3778  - .0001 
7.613 
=  4.3771 
7.613 
=  .575 
.6745  (1- r2) 
PEr  =  v  N 
.6745  (1  -.3306) 
=  9.48 
= 
.6745  X  .6694 
9.48 
~- .45141 
9  .. 48 
=  .0475 31 
: CORRELATION  BETWEEN 
I.~. AND  COLLEGE  INDEX 
The  steps  in  this  development  were  the  same  as  in the 
previous  development. 
L_g.  C.M.I.  ~·  C  .M. I.  I.Q.  C.M.I. 
100  100  73  33  40  50 
99  79  73  45  40  46 
99  63  70  25  40  38 
98  50  69  66  36  50 
98  50  69  50  36  25 
98  88  69  50  35  25 
96  50  67  50  33  56 
95  54  66  72  33  53 
93  54  66  59  32  0 
90  75  63  33  31  67 
89  67  63  50  29  58 
88  80  61  . 65  29  38 
87  69  61  38  23  71 
86  54  61  44  21  50 
85  50  60  50  20  48 
84  50  60  54  19  0 
84  44  60  25  17  50 
·•  84  91  58  33  17  25 
l 
84  59  58  53  17  0 
83  58  58  25  16  50 
82  40  55  17  16  50 
80  89  52  42  15  25 
80  69  52  56  12  0 
80  64  51  25  12  50 
79  75  49  58  12  33 
79  92  49  50  8  17 
77  25  47  50  8  30 
77  57  46  70  6  25 
75  54  44  70  5  25 
73  45  41  50 •,. 
BSYCHOLOGICAL  SCORES 
The  development  of  the  mean  and  standard  deviation for 
the  scores made  on  the  psychological  tests. 
'' . 
Psl•  f  d  fd  fd2  -. 
96-100  7  8  56  448 
91-95  2  7  14  98 
86-90  5  6  30  180 
81-85  7  5  35  175 
76-80  7  4  28  112 
75-71  4  3  12  36 
66-70  7  2  14  28 
61-65  '"  5  1  5  5 
56-co  b  0  0  0 
51-55  4  -1  -4  4 
46-50  4  -2  -8  16 
41-45  2  -3  -6  18 
36-40  5  -4  -20  80 
31-35  6  -5  -30  150 
26-30  2  -6  -12  72 
21-25  2  -7  -14  98 
16-20  7  -8  -56  448 
. 11-15  4  -9  -36  324 
6fu-10  4  -10  -40  400 
90  -=32  2692 
Mean:  M = m :t  Z~d i  Standard deviation: 
=  58- 32  (5)  o- - y~fd
2 
- c2  -
90  i  N 
=  58  - 1.78  1-2692  - (-.3556)  - i  90  56.22  - .. 
=  5 Y29  ~ 9111  .1253 
=  5 V29. 7858 
=  5  X  5.46 
=  27.30 16  -'-8 
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SOLUTION  OF  THE  COEFFICIENT  OF  CORRELATION 
C  .M. I.  .AND  PSYCHOLOGICAL 
SCORES 
.Ex,y:  - CxCy 
r  =  N 
ox  oy 
1030  ( .197  X  .015}  =  90-
4.15  X  ~.46 
=  11.444 -
22.559 
.0030 
"" - . 507  -
PEr  .6745  (1  - r2) 
= 
V90 
.6745  (1- .2570)  - - 9.48 
=  .6745  X  .7430 
9.48 
=  .50115 
9.48 
=  .0529 35 
- CORHELATION  BETJfffiEN  AVERAGE 
OF .H. S.C.  PLUS  I.  Q,.  \:hTH  NfATH  INDEX 
The  following  is  the  presentation of  the  development 
of  the  correlation between  the  average  scores  of  the  H.S.C. 
and  I.Q,.  with the Mathematics  Index.  The  average  was  the  sum 
of  the  H.s.c.  plus  the  corresponding  I.Q.  scores  divided  by  two. 
H.$.0.  "'"  I.Q.  H.S.C.+I.~  H.S.C • .;.I.Q.  ___  2 ___ 
C  .M  • .I  2  C:.M.I.  2  C.M.I. 
92  100  68  54  49  70 
87  79  67  72  48  38 
87  88  67  44  48  50 
83  54  66  50  46  58 
83  63  65  25  46  67  81  50  64  65  46  25  80  75  64  65  46  53  80  67  q3  50  45  56 
79  50  63  59  44  50 
79  80  63  45  44  25 
77  58  63  38  43  50 
76  54  62  45  39  50 
7.6  91  62  33  39  25 
76  50  62  54  39  38 
76  69  59  56  38  50 
75  64  59  50  38  25 
74  54  59  25  38  0 
74  92  58  33  38  0 
74  69  58  50  37  48 
73  40  58  53  36  33 
73  50  55  58  35  71 
72  75  55  44  34  30 
71  89  54  46  32  50 
71  50  54  70  32  25 
70  61  54  25  31  50 
70  25  53  50  31  0 
69  33  52  17  30  25 
69  58  52  50  29  50 
69  50  52  42  27  0 
68  57  49  50  26  25 
26  17  . [, 
AVERAGE  OF  H.S.C.  PLUS  PSY. 
The  development  of  the  mean  and  standard  deviation of 
the  average  of  the  H~S.C.  and Psy.  scores. 
Average  of 
fd2  H.S.C.  & Psy.  f  d  fd 
90-94  1  7  7  49 
85-89  2  6  12  72 
80-84  5  5  25  125 
75-79  8  4  32  128 
70-74  10  3  30  90 
65-69  9  2  18  36 
60-,.64  8  1  8  8 
55-59  8  0  0  0 
50-54  7  -1'  -7  7 
45-49  9  -2  -18  36 
40-44  3  -3  -9  27 
35-39  '10  -2  -40  160 
30-34  7  -5  .... 35  175 
25-29  4  -6  -24  14L~ 
~  1057 
Mean:  Standard  deviation: 
Me m  .:!;:.  Z"fd  i  5- =  Y,tfd2  -(c)6  ,.-- i  N 
= 57. 5  +  2  ( 5)  v  1057  _  ___g_2  '90  = 
= 57.5 
.$.  .1  5  90  90 
= 57.6  = 5l/  11.7444 - .0004 
= 51111.7440 
= 5  X  3.427 
=  17.135 -48  I 
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I SOLUTION  OF  THE  COEFFICIENT  OF  CORRELATION 
r  = 
- -
= 
P.E.r = 
= 
= 
= 
= 
~xy - c  c 
N  X  y 
ox  cry 
~- (.197  X  .0004) 
4.15  X  3.43 
8.6000  - .0001. 
14.48 
.6745  (1  - r2) 
'[90 
.6745  (1  - .3364) 
9.48 
.6745  X  .6636 
9.48 
.44761 
9.48 
.0472 39 
COJWEL.ATION  BETWEEN  HIGH  SCHOOL 
MATH  INDEX  WITH  COLLEGE  MATH 
INDEX 
The  procedure  in this correlation development  was  the  same  as  the previous  developments. 
H.S.M.I.  C.M.I  H. S.M. I.  C .M. I.  H.S.M.I.  C .M. I. 
100  50  75  56  56  33  100  75  75  50  56  0  100  69  75  .58  56  25  100  64  69  44  54  59  100  100  68  50  54  50  100  88  68  63  54  69 
96  54  67  25  50  0 
96  75  67  53  50  46 
93  50  67  65  50  44 
92  80  67  25  50  50  88  56  67  92  50  50  88  53  67  50  50  50 
88  70  65  50  50  57 
84  61  63  25  50  50 
84'  54  63  42  50  17 
83  71  63  54  50  58 
83  89  63  38  50  25 
83  79  63  75  44  50 
81  50  63  67  44  40 
81  50  61  50  42  50 
81  48  60  33  38  17 
79  67  59  50  38  45 
75  50  58  91  33  38 
75  33  57  25  33  25 
75  58  57  58  32  25 
. 75  25  56  38  31  50 
56  0 -:  NEW  COLLEGE  M.A THEM.A TI  OS 
INDEX 
40 
It was  necessary to find a  new  mean  and  standard de-
viation for  the  next  two  correlations.  The  high  school  rec-
ords were  available for only  seventy-nine  of  the  ninety 
cases  studied;  therefore  the  standard deviation of  the  college 
mathematics  index was  changed. 
New 
C  .M. I.  f  d  fd  fd2 
100-104  1  10  10  100 
95-99  0  9  0  0 
90-94  2  8  16  128 
85-89  2  7  14  98 
84-80  1  6  6  36 
75-79  4  5  20  80 
70-74  2  4  8  32 
65-69  5  3  15  45 
60-64  3  2  6  12 
55-59  8  1  8  8 
50-54  24  0  0  0 
45-49  3  -1  G3  3 
40-44  4  -2  -8  16 
35-39  3  -3  -9  27 
30-34  3  -4  -12  48 
25-29  9  -5  -45  225 
20-24  0  -6  0 
15-19  2  -7  -14  98 
10-14  0  -8  0 
5-9  0  -9 
0-4  3  -10  -30  300 
-=IS  1276 
Mean:  Standard  deviation: 
-- ifd  a- ...  iy~fd2 - c2  M  = m:!:  N  i 
N 
= 52  18  5 
79  = 5v1~76 _  .052 
= 52  .228(5) 
= 5y16.152  - • 052 
..  52  - 1.140 
= 50.86  = 51fl6.1 
=  5  X  4.01 
= 20.05 41 
HIGH  SCHOOL  MATHEMATICS  INDEX 
Development  of  the  mean  and  standard deviation of  the 
index  of  the  high  school mathematics  grades. 
Mean: 
H. S.M. I. 
96-100 
91-95 
86-90 
81-85 
76-80 
71-75 
66-70 
61-65 
56-60 
51-55 
46-50 
41-45 
36-40 
31-35 
M = m  ...  t.fd  i 
- N 
= 63  ...  46  5 
79 
m  63  +  .582  X 
= 63  +  2.91 
= 65.91 
f  d 
8  7 
2  6 
3  5 
8  4 
1  J 
7  2 
9  1 
8  0 
10  -1 
3  ...:2 
11  -3 
3  -4 
2  -5 
4  -6 
5 
fd  fd2 
56  392 
12  72 
15  75 
32  128 
3  9 
14  98 
9  9 
0  0 
-10  10 
-6  12 
-33  99 
-12  48 
-10  50 
-24 
1;5 
144 
I0'7b 
Standard  deviation: 
e- =  jt~d2- c2 
=  1/1076  - .339 
5  79 
=  5ll3.620 - .339 
=  51/13.281 
=  5  X  3.645 
=  18.225 '  I  xy I 
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~ISTRIBtJTION 
I,. SOLUTION  OF  THE  COE.FFICIENT  OF  CORRELATION 
~- CxCy  r  = 
N 
ox  oy 
=  575  - (. 339  X  .052).  79 
j.645  X  4.01 
=  7.278  - .018 
14.62 
·- 7.22 
I'4.52 
=  .497 
= 
.6745  (1  - r2) 
R.E.r  \{79-
.6745  (1  - .2467}  =  8.89 
.6745  X  .7533 
=  8:89 
=  .50810 
8.89 
- .0572  -44 
C6RRELATION  BE~NEEN THE  AVERAGE 
OF  .ALL  F.ACIJ.~ORS  WITH  COLLEGE  MATHEMATICS 
INDEX 
This  development  was  the  same  as  the  previous  develop- ments. 
. .Average  all  Average  all  Average all 
factors  C.M.TI:  factors  C  .M. I.  factors  c.:M.r. 
95  100  68  53  53  53  91  88  66  33  53  50  86  79  66  54  52  67  85  75  66  50  52  50  83  69  65  65  52  46 
83  64  65  25  52  48 
83  54  65  56  51  25 
83  80  64  50  51  71 
81  50  63  40  50  38 
79  67  62  50  50  58 
78  63  62  57  49  50 
75  61  61  58  47  38 
75  89  61  44  46  25 
. 74  50  61  70  45  50 
74  50  60  59  44  17 
73  54  59  44  44  0 
73  50  59  50  44  0 
72  92  58  25  43  25 
71  58  57  33  42  25 
70  33  56  50  41  25 
70  91  56  42  38  50 
70  70  56  50  35  50 
69  75  56  25  35  0 
69  69  55  56  34  50 
68  25  54  45  34  17 
68  58  54  50  30  25 
53  38 A  VERA GE  OF  H. S. C • ,  PSY. , 
AND  H.S.M.I. 
.45 
Development  of  the  mean  and  standard deviation for  the 
average  of  the  three factors. 
Average  of 
fd2  three  factors  f  d  fd 
91-95  2  6  12  72 
86-90  1  5  10  50 
81-85  6  4  24  96 
76-80  2  3  6  18 
71-75  8  2  16  32 
70-66  11  1  11  11 
bl-135 ..  10  0  0  0 
5b-b0  9  -1  -9  9 
51-55  12  -2  -24  48 
46-50  5  -3  -15  45 
41-45  7  -I;.  -28  112 
36-40  1  -5  -5  25 
31-35  4  -6  -24  144 
26-30  1  -7  -7  49 
=38  b80 
Mean:  Standard deviation: 
•  m  ""  ~fd i  ]/t.:fd2 
0 2  M  r:r  .- N  =  i  w- - ..  63  - 38  5  516~~ -(.  481) 2  79  - -
= 63  .481  X  5 
- 5 -v 8.66  - .231  -
= 63  2.405 
=  5  7f8.545  = 60.595 
=  5  X  2.91 
=  l4e55 i 
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1  ,1 SOLUTION  OF  THE  COEJ:i'FIOIENT  OF  CORRELATION 
r  =  y  - CxOy 
·OX  Oy  :::  w- (  .231)( .052} 
2.91  X  4.01 
- 7.692  - .011-
11.67 -
- ..  7.:~:681 
::: 
::: 
= 
= 
= 
11.67 
.659 
.6745  (1- r2 
79 
.6745  (1- .4343) 
8.89 
.6745  X  .5657 
8.89 
.38146 
8.89 
.0429 
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